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(54) AIR-CONDITIONING SYSTEM 

(57)Abstract: 

PURPOSE: To perform energy of the piping design and 
the piping work of a drain pipe by providing a sensible 
heat room cooling indoor unit for controlling the cold 
source temperature of the indoor unit to a dew-point 
temperature or higher of the indoor air to conduct 1 
sensible heat room cooling. 

CONSTITUTION: A sensible heat room cooling indoor 
unit 3 is so controlled that cold source temperature to 
be supplied to an indoor heat exchanger 31 becomes a 
dew-point temperature or higher of the air of a room 1. 
In an indoor unit 2, a cold source temperature to be 
supplied to an indoor heat exchanger 21 is about 0-10° 
C and lower than the dew-point temperature of the air in 
the room 1. Accordingly, in the unit 3, it absorbs only 
sensible heat load in the room 1 and does not generate 
drain, and hence eliminates a drain pipe for discharging 
drain out of the room. Thus, the piping work for the drain 
pipe can be eliminated to conduct energy saving. 
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CLAIMS ^ 

[Claim(s)] 

[Claim 1] The air-conditioning system which controls the heat sink temperature of said indoor 
unit more than the dew-point temperature of indoor air, and is characterized by having at least 
one sensible-heat cooling indoor unit which carries out sensible-heat cooling in the air- 
conditioning system which arranges two or more indoor units, is made to carry out heat 
exchange of a heat sink and the indoor air by the indoor fan and indoor heat exchanger which it 
had in said indoor unit, and air-conditions the interior of a room. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the air-conditioning system which air-conditions 
indoor space with two or more indoor units, and relates to the laborsaving at the time of 
installation of an indoor unit especially. 
[0002] 

[Description of the Prior Art] The conventional air conditioner receives like a publication the 
drain produced in cooling operation by the water reservoir unit of an indoor unit in JP,62- 
217029,A or JP,63-254334,A, pumps up the drain with a drain pump, and is draining it to outdoor 
through a drainpipe. 
[0003] 

[Problem(s) to be Solved by the Invention] 

(1) In the air conditioner of the conventional technique, the drainpipe for draining a drain to 



outdoor is required, and time amount and costs start the piping design and piping work of the 
drainpipe. 

[0004] The object of this invention is offering an indoor unit without a drainpipe and attaining 
laborsaving of a piping design or piping work. 

[0005] (2) Moreover, although it is necessary with change of the dew-point temperature to also 
change chilled water temperature in the indoor unit which is made to carry out heat exchange of 
chilled water and the indoor air, and carries out sensible-heat cooling, since the water tank etc. 
is used, heat capacity is large and a fast response is bad. Therefore, it is easy to generate 
deficiency in performance and a drain. 

[0006] Other objects of this invention have heat sink temperature in offering the sensible-heat 
cooling indoor unit which can change quickly. 

[0007] (3) Moreover, since heat sink temperature differs, two heat sink equipments are needed 
and the indoor unit which carries out sensible-heat cooling, and the other indoor unit become a 
cost rise. 

[0008] (4) Moreover, since each blowdown air temperature differs when the indoor unit which 
carries out sensible-heat cooling, and the other indoor unit are combined, it is easy to produce 
indoor temperature distribution. 

[0009] The object of further others of this invention is to offpr the HVAC system which cancels 
the indoor temperature distribution produced when the indoor unit which carries out sensible- 
heat cooling, and the other indoor unit are combined. 

[0010] (5) (6) Heat sink temperature becomes lower than the dew-point temperature of indoor 
air temporarily, a drain is then generated, and the indoor unit which carries out sensible-heat 
cooling has transients, such as starting, and a possibility that the drain may flow out indoors. 
[001 1] The object of further others of this invention is to offer the air-conditioning system which 
controls generating of a temporary drain produced in transients, such as starting of an indoor 
unit which carries out sensible-heat cooling. 

[0012] (7) Moreover, even if a drain is generated temporarily, a drain is offering the indoor unit 

which does not flow out indoors and which carries out sensible-heat cooling. 

[0013] 

[Means for Solving the Problem] 

(1) At least one set of the indoor unit of two or more sets of the indoor units installed in order 
that this invention may air-condition the interior of a room carries out temperature of the heat 
sink supplied to indoor heat exchanger to more than the dew-point temperature of indoor air, 
and it was made to carry out sensible-heat cooling. 

[0014] (2) Moreover, air-condition the indoor unit which carries out sensible-heat cooling using 

the steamy compression equation refrigerating cycle which used the compressor. 

[0015] (3) Moreover, adopt the multilocular form air conditioner using the steamy compression 

equation refrigerating cycle which connects two or more sets of indoor units to one set of an 

outdoor unit, and form drawing in outlet piping of an indoor unit which carries out sensible-heat 

cooling. 

[0016] (4) Moreover, the indoor unit which carries out sensible-heat cooling was arranged in the 
lower part location from other indoor units. 

[0017] (5) Furthermore, the indoor unit which carries out sensible-heat cooling is late for other 
indoor units, and was made to carry out a start up. 

[0018] (6) The indoor unit which carries out sensible-heat cooling was equipped with a heating 
means to heat absorption air. 

[0019] (7) Moreover, the indoor unit which carries out sensible-heat cooling is equipped with a 
drain receptacle, and established a means to evaporate a drain in a drain receptacle. 
[0020] 
[Function] 

(1) Since the temperature of the heat sink supplied to the indoor heat exchanger of the indoor 
unit which carries out sensible-heat cooling is more than the dew-point temperature of indoor 
air, and the indoor unit which carries out sensible-heat cooling carries out endoergic [ only of 
the sensible heat of indoor air ] and it does not carry out endoergic [ of the latent heat of indoor 



air ], a drain is not generated. Therefore, a drainpipe becomes unnecessary and laborsavmg of 
piping work etc. can be attained. In addition, indoor units other than the indoor unit which carries 
out sensible-heat cooling dehumidify it, as it carries out endoergic [ of the latent heat of indoor 
air ]. 

[0021] (2) Moreover, the heat sink temperature of a sensible-heat cooling indoor unit can change 
quickly by the compressor rotational frequency or the expansion valve opening by using a 
steamy compression equation refrigerating cycle. 

[0022] (3) Moreover, by forming drawing in outlet piping of an indoor unit in which a multilocular 
form air conditioner carries out sensible-heat cooling, the evaporating temperature which is heat 
sink temperature becomes high, and sensible-heat cooling of it is attained from the evaporating 
temperature of other indoor units. 

[0023] (4) moreover, the thing for which the indoor unit which carries out sensible-heat cooling 
is arranged in a lower part location from other indoor units — the indoor unit with a high 
blowdown air temperature which carries out sensible-heat cooling — a lower part location 
moreover, indoor units other than the indoor unit with a low blowdown air temperature which 
carries out sensible-heat cooling become an upper part location, and whenever [ room air 
temperature ] becomes homogeneity. 

[0024] (5) Since the indoor unit which carries out sensible-heat cooling is operated after other 
indoor units dehumidify the interior of a room and lower the dew-point temperature of indoor air 
by being behind and more furthermore than other indoor units carrying out the start up of the 
indoor unit which carries out sensible-heat cooling, generating of the drain in the indoor unit 
which carries out sensible-heat cooling is controlled. 

[0025] (6) By having a heating means to absorb to the indoor unit which carries out sensible- 
heat cooling, and to heat air, the air inhaled by the indoor unit which carries out sensible-heat 
cooling is heated, the sensible heat factor at the time of cooling becomes large, and generating 
of a drain is controlled. 

[0026] (7) Moreover, even if a drain is generated in the indoor unit which carries out sensible- 
heat cooling by equipping with a drain receptacle the indoor unit which carries out sensible-heat 
cooling, and establishing a means to evaporate a drain in a drain receptacle, since the drain can 
be further evaporated with a carrier eclipse and a means by which the drain evaporates a drain, 
with a drain receptacle, a drain does not flow out indoors. 
[0027] 

[Example] One example of this invention is shown in drawing 1 . The indoor unit 2 of the air 
conditioning machine which can be dehumidified, and the indoor unit 3 of sensible-heat cooling 
which carries out endoergic [ only of the indoor sensible heat ] are arranged in indoor 1. Indoor 
units 2 and 3 consist of indoor heat exchangers 21 and 31 and indoor fans 22 and 23, and indoor 
heat exchanger 21 is caudad formed for the drain receptacle 24 in the indoor unit 2. The end of 
a drainpipe 25 is connected to the drain receptacle 24, and the other end of a drainpipe 25 is 
opened outdoor. The dew-point temperature sensor 9 is formed in suction opening of the indoor 
air of an indoor unit 3. A water tank 6 is formed in outdoor and, as for close, water is in it. In the 
water tank 6, the evaporator 5 of the refrigerator 4 which cools the water in a water tank 6 is 
installed. Moreover, in the water tank 6, the temperature sensor 8 which detects water 
temperature is formed. The end of the indoor heat exchanger 21 of an indoor unit 2 is connected 
with the water tank 6 for the piping 1 1 through a pump 7. The other end of the indoor heat 
exchanger 21 of an indoor unit 2 and the end of the indoor heat exchanger 31 of an indoor unit 3 
are connected for the piping 1 1 which formed the temperature sensor 10 which detects the 
water temperature in piping. Furthermore, the other end and the water tank 6 of indoor heat 
exchanger 31 of an indoor unit 3 are connected for piping 1 1. The detecting signal of 
temperature sensors 8, 9, and 10 is inputted into the control unit 41 of a refrigerator 4, and a 
pump 7 can change a flow rate now with the signals from a control unit 41. 

[0028] Below, actuation is explained. A refrigerator 4 controls an evaporator 5 so that the water 
temperature T1 in a water tank 6 becomes lower than the dew-point temperature T2 of indoor 
air. Heat exchange is carried out to the indoor air to which a pump 7 is sent to indoor heat 
exchanger 21 by delivery, and, as for indoor heat exchanger 21, the water is sent by the water 
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and fan 22. At this time, water temperature rises from T1 and indoor air is cooled. In addition, 
since the water temperature T1 is lower than the dew-point temperature T2 of indoor air, a drain 
is generated on the front face of indoor heat exchanger 21, and the drain falls to the drain 
receptacle 24, and is discharged by the drainpipe 25 outdoor. Here, it comes out of indoor heat 
exchanger 21, and water temperature T3 sent to indoor heat exchanger 31 is controlled by the 
control unit 41 in the flow rate of a pump 7 to become more than dew-point temperature T2 of 
indoor air. Heat exchange of the water sent to indoor heat exchanger 31 is carried out to the 
indoor air sent by the fan 32 by indoor heat exchanger 31. Although indoor air is cooled at this 
time, since temperature T3 of water is more than dew-point temperature T2 of indoor air, a drain 
is not generated. Therefore, an indoor unit 3 is an indoor unit which carries out sensible-heat 
cooling. Temperature rises further, comes out of indoor heat exchanger 31, and water returns to 
a water tank 6. 

[0029] The second example of this invention is shown in drawing 2 . The indoor unit 2 of the air 
conditioning machine which can be dehumidified, and the indoor units 3a and 3b of sensible-heat 
cooling are arranged in indoor 1. Indoor units 2, 3a, and 3b consist of indoor heat exchangers 21, 
31a, and 31b, and the indoor fans 22, 32a, and 32b and the indoor expansion valves 23, 33a, and 
33b, respectively, and indoor heat exchanger 21 is caudad formed for the drain receptacle 24 in 
the indoor unit 2. The end of a drainpipe 25 is connected to the drain receptacle 24, and the 
other end of a drainpipe 25 is opened outdoor. The dew-point temperature sensor 9 is formed in 
suction opening of the indoor air of indoor unit 3a. The temperature sensors 36a and 36b which 
detect coolant-temperature T3a and T3b are formed in piping between the indoor heat 
exchangers 31a and 31b of indoor units 3a and 3b, and the indoor expansion valves 33a and 33b. 
The indoor unit 2 is connected to the outdoor unit 100 by the liquid piping 107 and gas piping 
108. Moreover, indoor units 3a and 3b are multilocular form air conditioning machines connected 
to the outdoor unit 200 by the branched liquid piping 207 and gas piping 208. Outdoor units 100 
and 200 consist of compressors 101 and 201, outdoor heat exchangers 102 and 202, outdoor 
fans 103 and 203, outdoor expansion valves 104 and 204, and four-way valves 105 and 205, 
respectively. The regurgitation of compressors 101 and 201 is connected to the end of outdoor 
heat exchangers 102 and 202 through four-way valves 105 and 205, the other end of outdoor 
heat exchangers 102 and 202 is connected to the end of the outdoor expansion valves 104 and 
204, and the other end of the outdoor expansion valves 104 and 204 is connected to the end of 
the liquid piping 107 and 207. The other end of the liquid piping 107 is connected to the end of 
the indoor expansion valve 23, and the other end of the indoor expansion valve 23 is connected 
to the end of indoor heat exchanger 21. The other end of indoor heat exchanger 21 is connected 
to the end of gas piping 108, and the other end of gas piping is connected to inhalation of a 
compressor 101 through the four-way valve 105. The other end of the liquid piping 207 branches, 
it connects with the end of the indoor expansion valves 33a and 33b, and the other end of the 
indoor expansion valves 33a and 33b is connected to the end of indoor heat exchangers 31a and 
31b, respectively. The other end of indoor heat exchangers 31a and 31b is connected to the end 
of the branched gas piping 208, and the other end of gas piping 208 joins and is connected to 
inhalation of a compressor 201 through the four-way valve. Here, four-way valves 105 and 205 
can also be switched so that the regurgitation of compressors 101 and 201 may connect with 
gas piping 108 and 208 and inhalation of compressors 101 and 201 may connect with outdoor 
heat exchangers 102 and 202. The pressure sensor 209 which detects suction pressure is 
formed in the outdoor unit 200. 

[0030] Next, actuation is explained. The high voltage refrigerant gas compressed with 
compressors 101 and 201 goes into outdoor heat exchangers 102 and 202 through four-way 
valves 105 and 205, and with the outdoor air sent by the outdoor fans 103 and 203, heat 
exchange is carried out, and a refrigerant gas condenses, serves as liquid cooling intermediation, 
passes along the outdoor expansion valves 104 and 204, and is sent to the liquid piping 107 and 
207. The liquid cooling intermediation included in the liquid piping 107 is sent to an indoor unit 2, 
is decompressed by the indoor expansion valve 23, and goes into indoor heat exchanger 21. Heat 
exchange of the refrigerant included in indoor heat exchanger 21 is carried out to the indoor air 
sent by the indoor fan 22, a refrigerant evaporates, and serves as a low voltage refrigerant gas, 
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and indoor air is cooled. The coolant temperature in indoor heat exchanger 21 is usually about 0- 
10 degrees C, since it is lower than the dew-point temperature T2 of indoor air, a drain 
generates it, the drain receptacle 24 is covered with the drain, and it is emitted to outdoor by 
the drainpipe 25. The low voltage refrigerant gas which came out of indoor heat exchanger 21 
goes into an outdoor unit 100 through gas piping 108, passes along a four-way valve 105, and is 
inhaled by the compressor. On the other hand, liquid cooling intermediation of the liquid piping 
208 is shunted, goes into indoor units 3a and 3b, respectively, is decompressed by the indoor 
expansion valves 33a and 33b, and goes into indoor heat exchangers 31a and 31b. Heat exchange 
of the refrigerant included in indoor heat exchangers 31a and 31b is carried out to the indoor air 
sent by the indoor fans 32a and 32b, a refrigerant evaporates, and serves as a low voltage 
refrigerant gas, and indoor air is cooled. At this time, coolant-temperature T3a and T3b which 
the dew-point temperature T2 of indoor air is detected by the dew-point temperature sensor 9, 
and go into indoor heat exchangers 32a and 32b are also detected, and each signal is inputted 
into the control unit 206, and it is controlling the capacity of a compressor so that coolant- 
temperature T3a and T3b become higher than the dew-point temperature T2 of indoor air. 
Therefore, there is no generating of a drain at indoor units 3a and 3b. In addition, the suction 
pressure of a compressor 201 may be detected with a pressure sensor 209, and the capacity of 
a compressor may be controlled so that the saturation temperature of suction pressure 
becomes higher than the dew-point temperature T2 of indoor air. In that case, temperature 
sensors 36a and 36b become unnecessary, and become cost reduction. The low voltage 
refrigerant gas which came out of indoor heat exchangers 32a and 32b joins through gas piping 
208, respectively, goes into an outdoor unit 200, passes along a four-way valve, and is inhaled by 
the compressor 201. 

[0031] The third example is shown in the pan of this invention at drawing 3 . Drawing 3 is the 
multilocular form air conditioning machine which connects to an outdoor unit 200 the indoor unit 
2 which can be dehumidified, and the indoor unit 3 of sensible-heat cooling, the indoor unit 2 is 
the same as that of the configuration of the indoor unit 2 of drawing 2 , and the indoor unit 3 of 
it is the same as that of the configuration of the indoor units 3a and 3b of drawing 2 . Moreover, 
the outdoor unit 200 is the same as that of the configuration of the outdoor unit 200 of drawing 
2 . In addition, between the indoor expansion valves 23 and indoor heat exchangers 21 of an 
indoor unit 2, the temperature sensor 26 which detects a coolant temperature T1 is formed, it 
extracts to the gas piping side of the indoor heat exchanger 32 of an indoor unit 3, and 37 is 
prepared. 

[0032] Next, actuation is explained. It passes along the liquid piping 207 from an outdoor unit 
200, the liquid cooling intermediation sent to indoor units 2 and 3 is decompressed by the indoor 
expansion valves 23 and 33, and goes into indoor heat exchangers 21 and 31, heat exchange is 
carried out to the indoor air sent by the indoor fans 22 and 32, a refrigerant evaporates, and 
serves as a low voltage refrigerant gas, and indoor air is cooled. Here, since drawing 37 is formed 
in the refrigerant outlet of the indoor heat exchanger 31 of an indoor unit 3, the pressure in 
indoor heat exchanger 31 is higher than the indoor heat exchanger 21 of an indoor unit 2. 
Therefore, coolant-temperature T3 in indoor heat exchanger 31 is higher than the coolant 
temperature T1 in indoor heat exchanger 21. Each coolant temperature T1, T3, and the dew- 
point temperature T2 of indoor air are detected by temperature sensors 26 and 36 and the dew- 
point temperature sensor 9, and are inputted into the control unit 206. as for a control unit 206, 
each temperature serves as T2<T3 — as — a compressor 201 — capacity control — carrying 
out — the interior of a room — 1 is air-conditioned. 

[0033] The fourth example of this invention is shown in drawing 4 . Drawing 4 is what changed 
the drawing 37 of the indoor unit 3 of sensible-heat cooling of drawing 3 to the control valve 38 
which can adjust whenever [ valve-opening ], and other configurations are the same as that of 
drawing 3 . 

[0034] Next, actuation is explained, in an indoor unit 3, the dew-point temperature T2 and 
coolant-temperature T3 of indoor air are inputted into a control unit 39, and, as for a control unit 
39, said each temperature serves as T2<T3 — as — whenever [ valve-opening / of a control 
valve 38 ] — controlling — the interior of a room — 1 is air-conditioned. 
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[0035] The fifth example of this invention is shown in drawing 5 . It connects with an outdoor 
unit 100, and an indoor unit 3 is connected to an outdoor unit 200, and the indoor unit 2 
constitutes the steamy compression equation refrigerating cycle, respectively. The configuration 
of indoor units 2 and 3 is the same as the indoor unit 2 of drawing 2 , and the configuration of 3a 
and 3b. Moreover, outdoor units 100 and 200 are the same as the outdoor units 100 and 200 of 
drawing 2 . The indoor unit 3 which carries out sensible-heat cooling is installed in the lower part 
location from the indoor unit 2 which can be dehumidified. 

[0036] Next, actuation is explained. In an indoor unit 3, a temperature sensor 36 detects 
coolant-temperature T3 included in indoor heat exchanger 31, the dew-point temperature sensor 
9 detects the dew-point temperature T2 of indoor air, and each temperature is inputted into the 
control unit 206 of an outdoor unit 200. A control unit 206 controls the capacity of a compressor 
201 so that coolant-temperature T3 becomes more than dew-point temperature T2. In order 
that an indoor unit 2 may perform cooling accompanied by dehumidification, the coolant 
temperature included in indoor heat exchanger is lower than the dew-point temperature T2. 
therefore, the case where the blowdown air temperature of the indoor unit 2 of an upper part 
location becomes lower than the blowdown air temperature of the indoor unit 3 of sensible-heat 
cooling of a lower part location, and arrangement of indoor units 2 and 3 is reverse — the 
interior of a room — the temperature distribution of 1 improve. 

[0037] Drawing 6 of this invention shows the operating method of the indoor units 2 and 3 of the 
air-conditioning system of drawing 5 . If an air conditioning operation signal enters, first, an 
indoor unit 2 will be operated, the interior of a room will be dehumidified, and the dew-point 
temperature of indoor air will fall. Then, after delta t hours pass, an indoor unit 3 is operated. 
[0038] Drawing 7 of this invention shows one example of a sensible-heat cooling indoor unit, and 
consists of indoor heat exchanger 31, the indoor fan 32, indoor fan motor 32', a heater 45, and a 
control unit 44. In addition, piping which supplies a heat sink to indoor heat exchanger 31 is not 
illustrating. 

[0039] Next, actuation is explained. When a fan 32 rotates by fan motor 32', indoor air passes a 
heater 45 and fan motor 32', and is sent to indoor heat exchanger 31, heat exchange is carried 
out to a heat sink there, it is cooled and indoor air blows off indoors. Here, when the 
predetermined time or heat sink temperature at the time of starting is lower than the dew-point 
temperature of indoor air, a control unit 44 turns on a heater 45 and heats absorption air. 
[0040] Drawing 8 of this invention shows the second example of a sensible-heat cooling indoor 
unit, and consists of indoor heat exchanger 31, an indoor fan 32, and indoor fan motor 32', 
further, the drain receptacle 34 is formed under the indoor heat exchanger 31, and the drain 
receptacle 34 is equipped with the heat sink 40. Moreover, the heat sink 40 is combined with fan 
motor 32' and the heat-conduction plate 41. 

[0041] Next, actuation is explained. In the transient at the time of the start up of the sensible- 
heat cooling indoor unit 3 etc., the heat sink temperature in indoor heat exchanger 31 becomes 
lower than the indoor dew-point temperature, a drain is generated temporarily, and the drain falls 
to the drain receptacle 34. There is a heat sink 40 which was able to be warmed with the heat of 
fan motor 32' in a drain receptacle, and in a heat sink 40, a drain can be warmed and evaporates. 

[0042] Drawing 9 of this invention shows the third example of a sensible-heat cooling indoor unit, 
and consists of indoor heat exchanger 31, an indoor fan 32, and indoor fan motor 32'. 
Furthermore, the drain receptacle 34 is formed under the indoor heat exchanger 31, the liquid 
level sensor 43 which detects the oil level of a heater 42 and the drain receptacle 34 is formed, 
the signal of a liquid level sensor 43 is inputted into a control unit 44, and a control unit performs 
the enter end of the power source to a heater 42 and fan motor 32' to the drain receptacle 34. 
[0043] Next, actuation is explained. In the transient at the time of the start up of the sensible- 
heat cooling indoor unit 3 etc., the heat sink temperature in indoor heat exchanger 31 becomes 
lower than the indoor dew-point temperature, a drain is generated temporarily, and the drain falls 
to the drain receptacle 34. If the drain receptacle 34 is covered with a drain, a liquid level sensor 

43 will detect it and the signal will be inputted into a control unit 44. At this time, a control unit 

44 turns on a heater 42 and heats the drain of the drain receptacle 34. A drain evaporates by 



this. If a drain evaporates and the oil level of the drain receptacle 34 falls, a liquid level sensor 43 
will detect it, the signal will be sent to a control unit 44, and a control unit 44 will turn off a 
heater. Before overflowing from a drain receptacle when the oil level of the drain receptacle 34 
goes up further since there are more generated drains than the evaporating drain, it is also 
detected, the signal is sent to a control unit 44, a control unit 44 suspends supply of a heat sink 
for stop and fan motor 32', and suspends operation of an indoor unit 3 compulsorily, and a liquid 
level sensor 43 warns of an unusual thing to a display or a sound. According to this invention, 
even if a heater 42 breaks down and it becomes impossible to evaporate a drain, it does not 
overflow from the drain receptacle 34. 

[0044] Drawing 9 of this invention shows the third example of a sensible-heat cooling indoor unit, 
and consists of indoor heat exchanger 31, an indoor fan 32, and indoor fan motor 32\ 
Furthermore, the drain receptacle 34 is formed under the indoor heat exchanger 31, the liquid 
level sensor 43 which detects the oil level of a heater 42 and the drain receptacle 34 is formed 
in the drain receptacle 34, and the heater 45 is formed in the sensible-heat cooling indoor unit's 
3 air absorption side. Moreover, the signal of a liquid level sensor 43 is inputted into a control 
unit 44, and a control unit performs the enter end of the power source to heaters 42 and 45 and 
fan motor 32'. 

[0045] Next, actuation is explained. In the transient at the time of the start up of the sensible- 
heat cooling indoor unit 3 etc., the heat sink temperature in indoor heat exchanger 31 becomes 
lower than the indoor dew-point temperature, a drain is generated temporarily, and the drain falls 
to the drain receptacle 34. If the drain receptacle 34 is covered with a drain, a liquid level sensor 

43 will detect it and the signal will be inputted into a control unit 44. At this time, a control unit 

44 turns on heaters 42 and 45, and heats the drain of absorption air and the drain receptacle 34. 
A drain evaporates by this. If a drain evaporates and the oil level of the drain receptacle 34 falls, 
a liquid level sensor 43 will detect it, the signal will be sent to a control unit 44, and a control 
unit 44 will turn off heaters 42 and 45. Before overflowing from a drain receptacle when the oil 
level of the drain receptacle 34 goes up further since there are more generated drains than the 
evaporating drain, it is also detected, the signal is sent to a control unit 44, a control unit 44 
suspends supply of a heat sink for stop and fan motor 32', and suspends operation of an indoor 
unit 3 compulsorily, and a liquid level sensor 43 warns of an unusual thing to a display or a sound. 

[0046] According to this example, when the drain receptacle 34 is covered with a drain, by also 
putting in and absorbing a heater 45 and heating air, the sensible heat factor of the air by which 
heat exchange is carried out becomes large, generating of a drain decreases, and a drain can be 
evaporated earlier than the example of drawing 9 . Moreover, even if a heater 42 breaks down 
and it becomes impossible to evaporate a drain, since an indoor unit 3 stops, it does not overflow 
from the drain receptacle 34. 
[0047] 

[Effect of the Invention] 

(1) According to this invention, since the indoor unit which carries out sensible-heat cooling 
does not generate a drain, the drainpipe for discharging a drain to outdoor becomes unnecessary, 
and it can attain laborsaving of piping work etc. 

[0048] (2) Moreover, by operating a sensible-heat cooling indoor unit by the steamy compression 
equation refrigerating cycle, heat sink temperature can change quickly and can control 
generating of deficiency in performance and a drain. 

[0049] (3) By equipping a multilocular form air conditioner with the indoor unit which carries out 
sensible-heat cooling, and the other indoor unit, the number of an outdoor unit becomes fewer 
and it is that the cost is cut down. 

[0050] (4) Moreover, the indoor unit which carries out sensible-heat cooling can cancel indoor 
temperature distribution by arranging in a lower part location from other indoor units. 
[0051] (5) Furthermore, by it being behind and carrying out a start up from other indoor units, 
the indoor unit which carries out sensible-heat cooling is an indoor unit which carries out 
sensible-heat cooling, and can control generating of a temporary drain produced at the time of 
starting. 



[0052] (6) By having a heating means to absorb to the indoor unit which carries out sensible- 
heat cooling, and to heat air, the sensible heat factor at the time of cooling becomes large, and 
generating of a drain can be controlled. 

[0053] (7) Moreover, even if a drain is generated by equipping with a drain receptacle the indoor 
unit which carries out sensible-heat cooling, and establishing a means to evaporate a drain in a 
drain receptacle, make a drain flow into outdoor and don't cause leak accident. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram of a HVAC system showing one example of this invention. 
[Drawing 2] The schematic diagram of a HVAC system showing the second example of this 
invention. 

[Drawing 3] The schematic diagram of a HVAC system showing the third example of this 
invention. 

[Drawing 4] The schematic diagram of a HVAC system showing the fourth example of this 
invention. 

[Drawing 5] The schematic diagram of a HVAC system showing the fifth example of this 
invention. 

[Drawing 6] The timing diagram which shows the operational sequence of the HVAC system of 
this invention. 

[Drawing 7] The explanatory view showing one example of the sensible-heat cooling indoor unit 
of this invention. 

[Drawing 8] The explanatory view showing the second example of the sensible-heat cooling 
indoor unit of this invention. 

[ Drawing 9] The explanatory view showing the third example of the sensible-heat cooling indoor 
unit of this invention. 

[Drawing 10] The explanatory view showing the fourth example of the sensible-heat cooling 
indoor unit of this invention. 
[Description of Notations] 

1 — the interior of a room, 2 — indoor unit, 3 — sensible-heat cooling indoor unit, 21, and 31 — 
indoor heat exchanger, 22, a 32 — indoor fan, 23, a 33 — indoor expansion valve, and 24 a 
drain receptacle, 25 — drainpipe, 26, 36 — temperature sensor, and 37 — extracting — 200 — 
an outdoor unit, a 201 — compressor, a 202 — outdoor heat exchanger, and 203 — an outdoor 

fan, a 204 — outdoor expansion valve, a 205 — four-way valve, and 206 a control unit, 

207 — liquid piping, and 208 — gas piping 
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